Background Different kinds of chronic diseases might imply different dimensions of caregiver burden, not previously described among the caregivers to recipients from the general elder population. Aim The main objective was to examine differences in burden between the 343 caregivers to persons with different diagnoses. Methods A group of elderly recipients of informal care (n = 343) from the general population study 'Good Aging in Skåne' (GÅS) Sweden, were divided into five diagnostic groups: dementia (n = 90), heart and lung diseases (n = 48), stroke (n = 62), fractures (n = 66), depression (n = 40) and the group "other", consisting of different diagnoses (n = 37) according to ICD-10. Differences in burden were analyzed using the Caregiver Burden Scale (CBS), a 22-item scale consisting of five dimensions: general strain, isolation, disappointment, emotional involvement and environmental burden. A total burden index comprises the mean of all the 22 items and a higher score indicates a higher burden. Results The most common diagnosis associated to caregiving was dementia and fracture and the median hours weekly for informal support with instrumental ADL for the five diagnostic groups ranged from 7 to 45 h for spouses and from 4 to 7 h for parents. The highest proportion of caregivers scoring high total burden was seen among recipients with dementia (50%) and depression (38%); the OR for high total burden for the dementia group was 4.26 (2.29-7.92) and depression group 2.38 (1.08-5.24) adjusted for covariates like age, gender and ADL and these two groups had higher self-perception of burden in all the dimensions, especially the dimension's emotional burden and strain. Conclusion Informal support constitutes a substantial time for instrumental ADL for the diseased elders. Caregivers to persons with dementia and depression experience high burden.
Introduction
Family and friends take on a huge responsibility for the care of the elderly in ordinary living and the effect of this responsibility on these informal caregivers (hereafter referred to as caregivers) is often described in terms of both burdens and benefits. Previous studies have given us some knowledge on caregivers' perceived burden and the array of factors associated with burden [1] [2] [3] [4] [5] . However, studies describing burden among the caregivers other than those supporting a person with dementia and stroke are relatively few, and cross-disease studies on the caregiver's burden are limited, and different scales have been used to estimate the caregiver's burden making comparisons difficult.
Studies of caregivers to persons with dementia and their perceived burden are predominant in the literature. Campbell et al. [6] states that caregivers to persons with dementia have a higher level of burden compared to other caregiver groups and they mention different factors associated with high burden, such as confinement in their role as caregiver, a sense of overload, and the relationship quality between care recipient and caregiver. Andrén and Elmståhl [7] and Brodaty et al. [8] state that burden is a strong predictor of strain and distress in caregivers to persons with dementia and has a great impact on the caregivers' well-being. Ågren et al. [9] studied caregiver burden among partners to patients with chronic heart failure and the diseased persons' physical and mental health together with decreasing social contacts explained the caregivers' perceived burden.
A review of burden in caregivers to persons with stroke revealed that the prevalence of burden was 25-54% among the caregivers and that the mental health of both care receiver and caregiver and the amount of time spent on caregiving were highly correlated to increased levels of burden [10] . In a comparison between burden among caregiving spouses of persons with depression or persons with dementia, the levels of burden were similar [11] .
Inconsistency can be noted between different authors' views on factors related to caregiver burden. Nevertheless, Schultz and Sherwood [11] argue that caregiving to a person with a chronic and progressive illness "has all the features of a chronic stress experience".
To the best of our knowledge, this is the first cross-disease general population study describing caregiver burden, aiming to examine the association between different medical diagnoses of the care recipient and the caregivers' perceived burden using the same assessment tools.
Methods

Study population
Data for this study were obtained from the ongoing general population study 'Good Aging in Skåne' (GÅS), a part of the ongoing longitudinal and multicentre Swedish National Study on Aging and Care (SNAC) [12, 13] . SNAC was initiated by the Swedish government and Ministry of Social affairs in 2000 with the purpose of recording and describing different aspects of aging and to anticipate future care and service needs for senior citizens in Sweden.
By December 2014, GÅS consisted of data from 4459 men and women 60 years and older from five municipalities in the south of Sweden, representing both rural and urban settings. The individuals, divided into nine age cohorts of 60-93 years, were randomly selected from the national population register and invited by letter to participate in the study. The baseline assessments were performed between February 2001 and July 2004 and the participants were continuously invited to follow-ups every sixth year in the three younger cohorts (60-72 years), and every third year among the older cohorts. The participation rate at first examination was 60% (n = 2931) and at the re-examination 6 years later including all the age cohorts, the participation rate was 81% (n = 1832). The mean age at baseline was 73 years. A new group of individuals aged 60 and 81 years of age were included between 2007 and 2012 and the participation rate in this group was 66% (n = 1528) and the mean age at baseline was 68 years.
The individuals underwent medical examination performed by a physician, neuro-psychological tests by a psychologist or specially trained test administrator and functional assessments by a registered nurse. The selfadministered part of the assessment comprised of questionnaires consisting of socio-demographic data, physical and mental well-being, life satisfaction, the need for formal care provided by the welfare system and for informal care provided by a caregiver. All the assessments were made according to a predefined research protocol scheme and took place either at the research outpatient clinic or in the individual's home. The same research protocols were used in both the study groups.
If the individuals at any point in the study reported the need for informal care (n = 350), an additional questionnaire provided by the research clinic was handed over by the participant to an informal caregiver nominated by the individual. This questionnaire included socio-demographic data, questions on the caregivers' physical and mental wellbeing, the content of and time spent on formal and informal care and the caregivers' perceived burden. The questionnaire was mailed back to the research clinic by the caregiver. In seven questionnaires, data was incomplete and the caregiver was excluded from the study. Finally, the study population consisted of 343 individuals participating in GÅS and their caregivers.
Medical examination
For each of the individuals participating in the GÅS study (n = 4459), diagnosis was retrieved from the medical examination, their medical history and medical records.
The classification of medical diagnosis was based on the International Classification of Diseases, 10th version (ICD-10) supplemented with the Diagnostic and Statistical Manual of Mental Disorders, 4th version (DSM-IV) for psychiatric diagnosis [14] .
After reviewing the medical protocols from GÅS, five main diagnostic groups emerged from among the 343 individuals; dementia (n = 90); heart and lung diseases including myocardial infarction, angina, congestive heart failure, hypertension, asthma and COPD (n = 48); stroke including cerebral infarction, transient ischemic attack and hemorrhage (n = 62); fractures, also including pain in the back or in the joints (n = 66); depression (n = 40) and finally the group "other", consisting of a small number of different diagnoses such as cancer, metabolic diseases and anemia (n = 37). The average timing of the diagnosis was established in all the diagnostic groups. The diagnosis of dementia was established approximately three years prior to the physical examination performed in this study. The average timing of 1 3 diagnosis in the other diagnostic groups were: heart and lung diseases 8 years, stroke 5 years, fractures 5 years, depression 10 years and finally the group "other" 8 years (not shown).
To determine which diagnosis group to prioritize in the individuals with multiple diagnoses, an estimate was made of current symptoms, the severity and development of each of the reported illnesses and the date of the diagnosis were established. The diagnostic groups were formed based on studies of examinations, medical history and medical protocols.
Questionnaires
Questionnaires to care recipients participating in GÅS
The key question determining whether the participants in GÅS were to be regarded as a care recipient at present time was "do you, because of your health problems, get help with household chores or personal care from family members or friends?" The alternative answers were "yes, by someone within the household" or "yes, by someone outside the household" or "I used to get help but not anymore" or "no". The answers were dichotomized to yes or no.
Socio-demographic variables included were sex, age, marital status, place of residence, level of education, domains of symptoms and health locus of control.
Marital status was dichotomized into cohabiting or living alone. Place of residence refers to urban or rural living. Level of education was divided into three categories; elementary school or less, secondary school, or one or more years above secondary school.
Health locus of control (HLC) refers to the extent to which a person believes that he or she has control over the events affecting health-related issues [15, 16] . HLC contains three subscales measuring how the person attributes their health: to themselves-Internal Health Locus of Control (IHLC); to chance or fate-Chance Health Locus of Control (CHLC); or to powerful others-Powerful Others Health Locus of Control (PHLC). Each subscale has six items and each item was assessed on a five-point Likert scale ranging from 1 (do not agree at all) to 5 (agree very much), thus the total score ranged from 6 to 30, with a higher number indicating stronger beliefs in the aspects of each respective subscale.
Symptoms were recorded with a modified version of the Göteborg Quality of Life (GQoL) instrument [17] . GQoL includes 30 common physical and mental symptoms experienced during the past 3 months. The symptoms were categorized into seven domains: depressive symptoms, tension, gastro intestinal/ urinary symptoms, musculoskeletal symptoms; symptoms including metabolic problems such as overweight, loss of weight, sweating and feeling cold; cardio-pulmonary symptoms and head symptoms including dizziness, headache and impaired hearing. In the GÅS study, we added the symptom, "memory impairment" as a domain of its own.
Questionnaires to caregivers of individuals participating in GÅS
Socio-demographic variables included were age, sex, marital status, education and current employment or being a student and they were categorized in the same manner as for the recipient of care, see above. The youngest caregiver in this study was 30 years old and the oldest was 93, and age was divided into four age groups: 30-64, 65-74, 75-84 and 85-93 years of age. The caregivers' perception of their health was assessed by the question: how would you describe your current health? [18] . There were five possible answers: "excellent", "very good", "good", "neither good nor bad" and "poor". The first two answers were categorized as very good, and the latter two as poor.
Health-related quality of life (HRQoL) was measured with the generic EQ-5D instrument also known as Euroqol [19] . Health status in EQ-5D is divided into five domains: mobility, self-care, usual activities, pain/discomfort and anxiety/depression with three levels of severity; no problems, moderate problems and severe problems.
How often the person in need of care received formal help provided by the municipality was assessed, together with questions about the kind of help provided. The question was "how often does your relative receive formal help?" The alternative answers were number of days per month, number of days per week or number of times per day. The answers were then categorized as once a week or less or several times a week. The content of the formal help was categorized as instrumental activities of daily life (IADL) for services such as meals on wheels, laundry services and buying groceries, and personal activities of daily life (PADL) for aid with tasks such as dressing, walking and transferring (such as moving from bed to wheelchair), hygiene and toileting. Corresponding questions regarding time spent on informal help with IADL and PADL provided by the caregiver were asked. The answers were categorized the same way, that is, providing informal help once a week or less or several times a week and the content of help was divided into IADL and PADL.
The relationship between care recipient and caregiver was assessed by two questions: "who are you helping?" and "do you share the same household?" Relationship was divided into parents, spouses/partners, children and others. A question was also asked on whether additional help was provided by other informal caregivers.
Caregivers' perceived burden was measured by the Caregiver Burden Scale (CBS), by Elmståhl et al. [20] , fully presented in the Appendix. The CBS was developed by factor analysis and designed to be valid regardless of diagnosis and has been used to measure burden among caregivers to persons with various diagnoses such as stroke [20, 21] , dementia [7, 22] , hemophilia [23] , Parkinson's disease [24] , heart failure [9] , traumatic brain injury [25] and long-term illness, disability and/or old age [26] . The CBS consists of 22 questions divided into five factors: general strain (8 questions), disappointment (5 questions), emotional involvement (3 questions), environment (3 questions) and isolation (3 questions). Each question has four response alternatives: "not at all", "seldom", "sometimes" and "often". A mean of all the answers comprises a score for the total burden. A higher score indicates a greater burden. In this study, the answers "not at all" and "seldom" were categorized as low burden and "sometimes" and "often" as high burden. The CBS has satisfactory validity and reliability with kappa values in the range of 0.89-1.0 [20, 26] .
Data analysis and statistical methods
Descriptive statistics were used and the findings were reported with mean and standard deviation for continuous normally distributed data (Locus of Control), medians and quartiles for data deviating from normal distribution (age, informal support IADL/PADL), and frequencies and percentages to describe group proportions (socio-demographics, domains of symptom, perceived health, EQ5D, formal and informal support IADL/PADL).
Differences in proportions of low or high general strain, isolation, disappointment, emotional involvement, environmental burden and total burden for each of the six diagnostic groups (dementia, heart/ lung, stroke, fracture, depression and other), were tested with the Pearson's Chi-squared test (Table 4) .
Level of significance was set to p < 0.05 and all the tests were two-sided. Analyses were performed using the SPSS software version 20 (IBM Corporation, Armonk, NY, USA).
The association between caregiver burden and the total burden score as the dependent variable and all the diagnostic groups listed in Table 1 was tested with Spearman's correlation test. The diagnoses dementia and depression was significant at the 0.05 level and included in a multiple logistic regression model with high/low burden as the dependent variable and the two medical diagnoses adjusted for covariates age, education, dependency in IADL or/and PADL, locus of control and living alone. Hosmer-Lemeshow goodness of fit χ 2 (df 8, n = 307) = 3.706, p = 0.883. Odds ratio (OR) are presented with 95% confidence interval (CI).
The study was approved by the Ethical Committee at Lund University (registration number LU 744-00). All the subjects provided a written consent of participation in the study.
Results
Characteristics of the care recipients in GÅS study
Three hundred and forty-three out of 4459 individuals (8%) stated the need for informal caregiving provided by a family member or friend.
The distribution of the five diagnostic groups together with the group of "other" shows that the group of individuals diagnosed with dementia disorders (26%) was the largest in this study, followed by fractures (19%), stroke (18%), heart and lung diseases (14%), depression (12%) and the group "other" (11%) ( Table 1) . A majority of the participants in each diagnostic group were female, aged 80 years and older, urban residents and living alone. (Table 1 ).
In the three subscales measuring HLC, the IHLC was the subscale where the individuals in all the diagnostic groups expressed the highest consistency with the statements.
The 30 different physical and mental symptoms described in GQoL, divided into domains, were common among individuals in all the groups. Symptoms related to depression were experienced by more than 90% of the individuals and symptoms related to the head, including dizziness, headache and impaired hearing, were described by more than 85% of the participants in all the six diagnostic groups ( Table 1) .
Characteristics of the caregivers
A majority of caregivers were females, cohabiting and between 30 and 64 years of age with the youngest caregiver in the group "other" (md = 62 years) and the oldest among caregivers to persons with dementia (md = 66 years). Between 30-54% of the caregivers were employed or students and a majority stated an education level of secondary school or above ( Table 2) .
The perceived health differed among the caregivers in the six diagnostic groups. A majority rated their health as very good or good, but half of the caregivers to persons diagnosed with heart and lung diseases and "other" stated their health was poor.
Pain and discomfort were common problems among caregivers in all the groups except for the group stroke and "other"; and anxiety and depressive mood were reported by caregivers to persons with depression (42%) and dementia (39%) ( Table 2 ).
Formal and informal support
The existence of formal support (IADL and PADL) provided by the municipality differed between the diagnostic groups (Table 3 ) from 77% IADL help in the fracture group to 48% IADL help in the depression group, p < 0.01, and less than one-third of the individuals with depression received help in matters concerning their PADL. Informal support in matters concerning IADL was common in all the diagnostic groups ranging from 82% in the stroke and fracture groups to 70% in the group of "other" (Table 3) .
A majority of the caregivers gave help with IADL more than once a week, with median ranging from 4.5 days per week in the dementia group to 2 days per week within the heart and lung diagnostic group and the group of "other".
The caregiver was most commonly a spouse/partner or an adult child and the highest reported time spent on IADL by the caregiver was reported in the diagnostic groups "heart and lung diseases" and "dementia" (md = 45 and 37 h weekly, respectively).
In all the diagnostic groups except "dementia", the most common caregiver was an adult child, and the average time providing help and support was 4-7 h a week. When the caregiver was a spouse/partner, time spent on IADL was higher than in corresponding groups with adult children as caregivers (Table 3) .
Informal support concerning PADL was most common among spouses/partner caregivers in all the diagnostic groups except in the group "fracture", where the division was equal between spouses/partners and adult children. More than a third of the caregivers in each group had additional help in caregiving from other family members or friends (Table 3) .
Caregiver burden
The caregivers' perceived burden differed between the six diagnostic groups (Table 4 ). The highest percentage of total burden was seen among caregivers to persons with dementia and depression where 50% and, respectively, 38% scored high burden. Moreover, the proportion of low and high total burden in these two groups was evenly distributed, while significant differences between low and high burden were shown in the rest of the groups. Also, when analyzing the different factors of the CBS, the caregivers in the dementia and depression groups stand out in terms of a higher perception of burden in all the factors, with the exception of "environment", for which a majority of caregivers in all the groups stated low burden ( Table 4) . The diagnoses dementia (OR 4.26; 95% CI 2.29-7.92) and depression (OR 2.38; CI 1.08-5.25) were associated to caregiver burden (low versus high) after adjustment for sociodemographic covariates, ADL and locus of control. Caregiver burden was also associated to ADL (OR 2.08; CI 1.19-3.65).
Discussion
Caregivers' perceived burden differed between the six diagnostic groups and the highest percentage of high total burden was seen among caregivers to persons with dementia (50%) and depression (38%) and these conditions are associated to high burden in a model adjusted for socio-demographics and ADL. A high proportion provide informal support (70-80%) but the median weekly hours vary substantially between diagnostic groups (4-45 h).
In a previous study on total burden among caregivers to persons suffering from dementia, high total burden was associated with a close relationship to spouses and adult children caregivers [7] . A similar pattern with caregivers mainly of spouses and adult children providing help to persons with dementia was noted in this study. We have not found any corresponding studies in caregivers of persons suffering from depression, where the CBS has been used.
When we look at the different factors of the CBS [20] caregivers´ to persons with dementia and depression had higher scores than caregivers in the other diagnostic groups in four out of five factors. The factor "strain" includes questions on whether the caregiver feels tired, has too much responsibility, while "disappointment" deals with feelings of being trapped and "isolation" are about matters concerning being angry or embarrassed by the person in need of care. There are similarities between these factors in the CBS, and the determinants of caregiver burden stated by Campbell et al. [6] They found that caregivers to persons with dementia have 19 (21) 14 (29) 9 (14) 18 (27) 10 (25) 14 (29) 75-84 19 (21) 8 (17) 13 (21) 8 (12) 4 (10) 8 (17) (27) 14 (29) 21 (34) 19 (29) 11 (28) 13 (37) > 1 year above secondary school 28 (32) 13 (27) 18 (29) 25 (39) 14 (36) 12 (34) Perceived health, n (%) Very good 29 (34) 11 (23) 23 (37) 23 (35) 11 (29) 8 (23) Good 33 (39) 13 (27) 16 (26) 21 (32) 12 (31) 9 (26) Poor 23 (27) 24 (50) 23 (37) 22 (33) 16 (40) 18 (51) EQ5D moderate, severe problems, n (%) Mobility 16 (18) 4 (8) 11 (18) 8 (12) 11 (28) high levels of burden and the reasons behind this are factors such as "role captivity" with feelings of overload, fatigue and being imprisoned or trapped and losing oneself in their role as a caregiver, similar to the CBS factors [20] . One explanation for difference in caregiver burden could be duration of the disease. The diagnosis of dementia and depression were established approximately three and respectively 10 years prior to the study examination. Since the persons with dementia were able to participate in the GÅS study, their symptoms of dementia were probably mild to moderate. It is also understandable that caring for someone with depression during a long period of time can cause distress and burden in the caregiver. Among caregivers to persons suffering from heart and lung diseases, approximately 75% reported low burden in all the factors of the CBS. The diagnosis in this group was established 8 years prior to the examination and could indicate stable medical condition and treatment. In the groups of caregivers to persons with stroke and fractures, a majority reported low burden, despite a high degree of informal support given by the caregiver. The diagnoses of stroke and fracture were established approximately 5 years before examination and we can only speculate on whether these results reflect the fact that diseases of a more stationary nature, giving the caregiver time to gradually adapt to the situation, may result in a lower perception of burden, in contrast to a progressive disease like dementia.
A poor perceived health was reported by more than 30% by all the groups except caregivers to persons suffering from dementia. In contrast, caregivers to the dementia group experienced the highest total burden and had the highest mean age. Characteristics of caregivers reporting poor health are those with the lowest age, still working and helping subjects with depression, heart/lung disease and others.
Formal help (IADL and PADL) from the municipality ranged from 77% in the fracture group to 23% in the depression group. The fracture group included not only fractures, but also individuals suffering from pain in back and joints, and Other n = 37
Formal support
Formal support once a week or less, n (%) 8 (9) 6 (13) 3 (5) 3 (5) 4 (10) 2 (5) Formal support > once a week, n (%)
18 (20) 8 (17) 15 (24) 14 (21) 4 (10) 
7 (8) 3 (6) 6 (10) 6 (9) 2 (5) 2 (5) Hours weekly, md (q1-q3) 10 (5-24)
34 (38) 11 (23) 22 (35) 17 (26) 11 (28) 5 (14) To a parent, n (%)
10 (11) 2 (4) 6 (10) 7 (11) 3 (8) 2 (5) Hours weekly, md (q1-q3)
19 (21) 8 (17) 15 (24) 7 (11) 7 (18) 2 ( To "other", n (%) Hours weekly, md (q1-q3)
Other persons helping the care recipient, n (%) 38 (42) 18 (38) 23 (37) 31 (47) 15 (38) 13 (35) this might explain the higher percentage in need of formal help concerning IADL and PADL. According to a report from The Swedish National Board of Health and Welfare [27] , 12% of the inhabitants in Sweden aged 65 and above received some form of formal help in matters concerning their IADL and PADL, somewhat lower than the present study, possibly reflecting the fact that the recipients of help in this study are less healthy than the average person in Sweden above the age of 65.
Strength and limitations
Informal help by caregivers was given by 8% in this study (343/4459). This might be considered a low figure compared to other European countries reporting that almost a third provide help to older dependent persons [28] . One explanation to a lower figure could be that the municipalities have the legal responsibility to provide help with care and activity of daily life like dressing and eating and social services like preparing food, cleaning and transportation according to the Swedish Social Services Act and acting as a caregiver is voluntary in Sweden. Other possible explanations are of course potential selection bias that individuals willing to participate in studies are in better health than others in the same age groups and therefore not in need of any help. Help provided by spouses/partners or adult children might be seen as something natural and therefore not regarded as help from a "caregiver". As a result, the individual might not report the need for informal care in the questionnaire and thereby introducing potential misclassification bias. A question on how representative our diagnostic groups are in a population older than 60 years of age arises. According to statistics from the Swedish National Board of Health and Welfare [29] , the five most common diagnoses among subjects > 65 years in order of prevalence for men: heart failure, myocardial infarction, atrial fibrillation, stroke and pneumonia and for women: hip fractures, heart failure, atrial fibrillation, stroke and COPD. The persons in our study suffering from dementia are older (md = 86 years) and this may be one explanation as to why this group comprises the largest number of individuals. In a report from The National Board of Health and Welfare [30] based on studies in seven countries in Europe on mental illness among person > 65 years, the prevalence of depression is estimated to approximately 12% and similar to our results (12%). Since our study is based on a selected group of individuals reporting a need for support in matters concerning ADL activities, it is possible that chronic diseases like stroke, fracture and heart conditions, all related to impaired ADL, are overrepresented in these diagnosis groups. This is the first cross-disease general elder population study from urban and rural areas describing caregiver burden among caregivers to individuals aged 60 and older participating in the Good Aging in Skåne study (GÅS). To reduce drop outs, the assessment took place either at the research outpatient clinic or in the individual's home whenever the participant chose this option. Although home visits were offered, selection bias of the healthiest part of population cannot be excluded which might dilute observed associations. A limitation of this study is the small sample sizes of the groups, although caregivers' perceived burden differed between the six diagnostic groups.
Conclusions
Caregivers to persons with dementia experience high burden, and a new contribution is the finding that high burden is also experienced by caregivers to persons with depression, a group with less formal help with ADL, after adjustment for covariates like ADL. It is, therefore, important for health professionals to also pay attention to these families and to offer sufficient support. The different domains covered by the CBS could help targeting appropriate caregiver support. Sölve Elmståhl ©. Reference: Elmståhl et al. [20] . The instrument comprises five factors: general strain, isolation, disappointment, emotional involvement and environment.
A mean value is calculated for each factor including the following items:
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